An analytic model of the self-sealing mechanism of the succulent plant Delosperma cooperi.
After an injury, wound-sealing in leaves of the succulent plant Delosperma cooperi takes place by deformation and movement of the entire leaf within a time span of 30-60 min. In cross sections the almost cylindrical leaves reveal a centripetal arrangement of five different tissue types. Based on anatomical data and mechanical analyses of the five hulls, representing the different tissue layers, we present an analytical model describing the self-sealing process. The inclusion of viscoelastic aspects into the models enables to predict the temporal development of the self-sealing process. The formulation of the model in terms of closed functions facilitates: (i) sensitivity studies and (ii) the transfer of the model to technical systems which are based on non-biological materials.